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Abstract	 ﾠ
	 ﾠ
Background	 ﾠ
The	 ﾠconstantly	 ﾠgrowing	 ﾠpublication	 ﾠrate	 ﾠof	 ﾠmedical	 ﾠresearch	 ﾠ
articles	 ﾠputs	 ﾠincreasing	 ﾠpressure	 ﾠon	 ﾠmedical	 ﾠspecialists	 ﾠwho	 ﾠ
need	 ﾠto	 ﾠbe	 ﾠaware	 ﾠof	 ﾠthe	 ﾠrecent	 ﾠdevelopments	 ﾠin	 ﾠtheir	 ﾠfield.	 ﾠ
The	 ﾠ currently	 ﾠ used	 ﾠ literature	 ﾠ retrieval	 ﾠ systems	 ﾠ allow	 ﾠ
researchers	 ﾠto	 ﾠfind	 ﾠspecific	 ﾠpapers;	 ﾠhowever	 ﾠthe	 ﾠsearch	 ﾠtask	 ﾠ
is	 ﾠstill	 ﾠrepetitive	 ﾠand	 ﾠtime-ﾭ‐consuming.	 ﾠ
Aims	 ﾠ
In	 ﾠthis	 ﾠpaper	 ﾠwe	 ﾠdescribe	 ﾠa	 ﾠsystem	 ﾠthat	 ﾠretrieves	 ﾠmedical	 ﾠ
publications	 ﾠby	 ﾠautomatically	 ﾠgenerating	 ﾠqueries	 ﾠbased	 ﾠon	 ﾠ
data	 ﾠ from	 ﾠ an	 ﾠ electronic	 ﾠ patient	 ﾠ record.	 ﾠ This	 ﾠ allows	 ﾠ the	 ﾠ
doctor	 ﾠto	 ﾠfocus	 ﾠon	 ﾠmedical	 ﾠissues	 ﾠand	 ﾠprovide	 ﾠan	 ﾠimproved	 ﾠ
service	 ﾠ to	 ﾠ the	 ﾠ patient,	 ﾠ with	 ﾠ higher	 ﾠ confidence	 ﾠ that	 ﾠ it	 ﾠ is	 ﾠ
underpinned	 ﾠby	 ﾠcurrent	 ﾠresearch.	 ﾠ
Method	 ﾠ	 ﾠ	 ﾠ
Our	 ﾠr e s e a r c h 	 ﾠp r o t o t y p e 	 ﾠa u t o m a t i c a l l y 	 ﾠg e n e r a t e s 	 ﾠq u e r y 	 ﾠ
terms	 ﾠbased	 ﾠon	 ﾠthe	 ﾠpatient	 ﾠrecord	 ﾠand	 ﾠadds	 ﾠweight	 ﾠfactors	 ﾠ
for	 ﾠ each	 ﾠ term.	 ﾠ Currently	 ﾠ the	 ﾠ patient’s	 ﾠ age	 ﾠ is	 ﾠ taken	 ﾠ into	 ﾠ
account	 ﾠ with	 ﾠ a	 ﾠ fuzzy	 ﾠl o g i c 	 ﾠd e r i v e d 	 ﾠw e i g h t ,	 ﾠa n d 	 ﾠt e r m s 	 ﾠ
describing	 ﾠblood-ﾭ‐related	 ﾠanomalies	 ﾠare	 ﾠderived	 ﾠfrom	 ﾠrecent	 ﾠ
blood	 ﾠ test	 ﾠ results.	 ﾠ Conditionally	 ﾠ selected	 ﾠ homonyms	 ﾠ are	 ﾠ
used	 ﾠfor	 ﾠquery	 ﾠexpansion.	 ﾠ
	 ﾠ
The	 ﾠquery	 ﾠretrieves	 ﾠmatching	 ﾠrecords	 ﾠfrom	 ﾠa	 ﾠlocal	 ﾠindex	 ﾠof	 ﾠ
PubMed	 ﾠ publications	 ﾠ and	 ﾠ displays	 ﾠ results	 ﾠ in	 ﾠ descending	 ﾠ
relevance	 ﾠ for	 ﾠ the	 ﾠ given	 ﾠ patient.	 ﾠ Recent	 ﾠ publications	 ﾠ are	 ﾠ
clearly	 ﾠhighlighted	 ﾠfor	 ﾠinstant	 ﾠrecognition	 ﾠby	 ﾠthe	 ﾠresearcher.	 ﾠ
	 ﾠ
Results	 ﾠ
Nine	 ﾠmedical	 ﾠspecialists	 ﾠfrom	 ﾠthe	 ﾠRoyal	 ﾠAdelaide	 ﾠHospital	 ﾠ
evaluated	 ﾠthe	 ﾠsystem	 ﾠand	 ﾠsubmitted	 ﾠpre-ﾭ‐trial	 ﾠand	 ﾠpost-ﾭ‐trial	 ﾠ
questionnaires.	 ﾠThroughout	 ﾠthe	 ﾠstudy	 ﾠwe	 ﾠreceived	 ﾠpositive	 ﾠ
feedback	 ﾠ as	 ﾠ doctors	 ﾠ felt	 ﾠ the	 ﾠ support	 ﾠ provided	 ﾠ by	 ﾠ the	 ﾠ
prototype	 ﾠwas	 ﾠuseful,	 ﾠand	 ﾠwhich	 ﾠthey	 ﾠwould	 ﾠlike	 ﾠto	 ﾠuse	 ﾠin	 ﾠ
their	 ﾠdaily	 ﾠroutine.	 ﾠ
Conclusion	 ﾠ
By	 ﾠ supporting	 ﾠt h e 	 ﾠt i m e -ﾭ‐consuming	 ﾠ task	 ﾠ of	 ﾠ query	 ﾠ
formulation	 ﾠ and	 ﾠ iterative	 ﾠ modification	 ﾠ as	 ﾠ well	 ﾠ as	 ﾠ by	 ﾠ
presenting	 ﾠthe	 ﾠsearch	 ﾠresults	 ﾠin	 ﾠorder	 ﾠof	 ﾠrelevance	 ﾠfor	 ﾠthe	 ﾠ
specific	 ﾠ patient,	 ﾠ literature	 ﾠ retrieval	 ﾠ becomes	 ﾠ part	 ﾠ of	 ﾠ the	 ﾠ
daily	 ﾠworkflow	 ﾠof	 ﾠbusy	 ﾠprofessionals.	 ﾠ
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What	 ﾠthis	 ﾠstudy	 ﾠadds:	 ﾠ
1.  Whilst	 ﾠmany	 ﾠliterature	 ﾠretrieval	 ﾠtools	 ﾠexist	 ﾠon	 ﾠthe	 ﾠ
market,	 ﾠnone	 ﾠprovide	 ﾠan	 ﾠautomated	 ﾠworkflow	 ﾠto	 ﾠ
minimise	 ﾠthe	 ﾠsearch	 ﾠeffort.	 ﾠ
2.  Our	 ﾠ approach	 ﾠ automatically	 ﾠ finds	 ﾠ relevant	 ﾠ
publications	 ﾠ without	 ﾠ much	 ﾠ interaction	 ﾠ by	 ﾠ the	 ﾠ
doctor.	 ﾠ	 ﾠ
3.  Medical	 ﾠ specialists	 ﾠ are	 ﾠ made	 ﾠ aware	 ﾠ of	 ﾠ relevant	 ﾠ
literature	 ﾠeven	 ﾠduring	 ﾠpatient	 ﾠconsultation	 ﾠwithout	 ﾠ
taking	 ﾠattention	 ﾠaway	 ﾠfrom	 ﾠthe	 ﾠpatient.	 ﾠ	 ﾠ
	 ﾠ
Background	 ﾠ
The	 ﾠ publication	 ﾠ rate	 ﾠ of	 ﾠ medical	 ﾠ research	 ﾠ articles	 ﾠ is	 ﾠ
constantly	 ﾠ increasing.	 ﾠ This	 ﾠ puts	 ﾠ pressure	 ﾠ on	 ﾠ medical	 ﾠ
specialists	 ﾠwho	 ﾠneed	 ﾠto	 ﾠbe	 ﾠaware	 ﾠof	 ﾠthe	 ﾠoutcome	 ﾠof	 ﾠrecent	 ﾠ
studies	 ﾠ in	 ﾠ their	 ﾠ field,	 ﾠ recent	 ﾠ discoveries	 ﾠ and	 ﾠ new	 ﾠ
technologies	 ﾠin	 ﾠorder	 ﾠto	 ﾠprovide	 ﾠthe	 ﾠoptimal	 ﾠdiagnosis	 ﾠand	 ﾠ
treatment	 ﾠfor	 ﾠtheir	 ﾠpatients.
1,2	 ﾠ
	 ﾠ
The	 ﾠsearch	 ﾠtools	 ﾠcurrently	 ﾠavailable	 ﾠto	 ﾠmedical	 ﾠspecialists	 ﾠ
allow	 ﾠthem	 ﾠto	 ﾠinstantly	 ﾠsearch	 ﾠall	 ﾠpublications,	 ﾠhowever	 ﾠthe	 ﾠ
retrieval	 ﾠ process	 ﾠ is	 ﾠ time	 ﾠ consuming	 ﾠ and	 ﾠ repetitious.
3	 ﾠT h e 	 ﾠ
most	 ﾠ widely	 ﾠ used	 ﾠ medical	 ﾠ publication	 ﾠ system	 ﾠ PubMed
4	 ﾠ
provided	 ﾠby	 ﾠthe	 ﾠUnited	 ﾠStates	 ﾠNational	 ﾠLibrary	 ﾠof	 ﾠMedicine	 ﾠ
is	 ﾠ based	 ﾠ on	 ﾠ Boolean	 ﾠ retrieval.	 ﾠ It	 ﾠ therefore	 ﾠ only	 ﾠ shows	 ﾠ
publications	 ﾠexactly	 ﾠmatching	 ﾠthe	 ﾠsearch	 ﾠterms	 ﾠentered	 ﾠinto	 ﾠ
the	 ﾠ system.	 ﾠ Those	 ﾠ search	 ﾠ terms	 ﾠ can	 ﾠ be	 ﾠ combined	 ﾠ as	 ﾠ
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Boolean	 ﾠ expressions	 ﾠ using	 ﾠ the	 ﾠ logical	 ﾠ operators	 ﾠ AND,	 ﾠ OR	 ﾠ
and	 ﾠNOT.	 ﾠ
	 ﾠ
Specifying	 ﾠonly	 ﾠa	 ﾠfew	 ﾠsearch	 ﾠterms	 ﾠoften	 ﾠresults	 ﾠin	 ﾠhundreds	 ﾠ
of	 ﾠthousands	 ﾠof	 ﾠmatching	 ﾠpublications.	 ﾠHowever	 ﾠadding	 ﾠa	 ﾠ
few	 ﾠmore	 ﾠsearch	 ﾠterms	 ﾠquickly	 ﾠleads	 ﾠto	 ﾠan	 ﾠempty	 ﾠresult	 ﾠset.	 ﾠ
Doctors	 ﾠtherefore	 ﾠtend	 ﾠto	 ﾠunder-ﾭ‐specify	 ﾠthe	 ﾠquery	 ﾠto	 ﾠavoid	 ﾠ
missing	 ﾠ out	 ﾠ on	 ﾠ important	 ﾠ articles.	 ﾠ They	 ﾠ also	 ﾠ have	 ﾠ to	 ﾠ
manually	 ﾠ iterate	 ﾠ through	 ﾠ various	 ﾠ combinations	 ﾠ of	 ﾠ related	 ﾠ
search	 ﾠ terms	 ﾠ and	 ﾠ their	 ﾠ homonyms	 ﾠ to	 ﾠ find	 ﾠ all	 ﾠ relevant	 ﾠ
articles.	 ﾠWhilst	 ﾠPubMed	 ﾠoffers	 ﾠa	 ﾠrange	 ﾠof	 ﾠfeatures	 ﾠto	 ﾠassist	 ﾠ
the	 ﾠpower	 ﾠuser,	 ﾠincluding	 ﾠidentification	 ﾠof	 ﾠrelated	 ﾠcitations	 ﾠ
and	 ﾠautomated	 ﾠquery	 ﾠexpansion,	 ﾠthe	 ﾠsearch	 ﾠprocess	 ﾠis	 ﾠstill	 ﾠ
an	 ﾠextremely	 ﾠtime	 ﾠconsuming	 ﾠand	 ﾠrepetitive	 ﾠtask.	 ﾠMedical	 ﾠ
practitioners	 ﾠworking	 ﾠin	 ﾠa	 ﾠclinical	 ﾠsetting	 ﾠneed	 ﾠto	 ﾠbe	 ﾠable	 ﾠto	 ﾠ
focus	 ﾠon	 ﾠthe	 ﾠpatient,	 ﾠrather	 ﾠthan	 ﾠon	 ﾠretrieval	 ﾠtechnology.	 ﾠ
	 ﾠ
The	 ﾠsystem	 ﾠwe	 ﾠdeveloped	 ﾠallows	 ﾠmedical	 ﾠstaff	 ﾠto	 ﾠretrieve	 ﾠ
the	 ﾠpublications	 ﾠmost	 ﾠrelevant	 ﾠfor	 ﾠan	 ﾠactual	 ﾠpatient	 ﾠwithout	 ﾠ
the	 ﾠ need	 ﾠ to	 ﾠ specify	 ﾠ long	 ﾠ queries	 ﾠ describing	 ﾠ the	 ﾠ patient’s	 ﾠ
current	 ﾠcondition.	 ﾠOur	 ﾠmain	 ﾠcontribution	 ﾠis	 ﾠthe	 ﾠautomatic	 ﾠ
generation	 ﾠ of	 ﾠ a	 ﾠ query	 ﾠ including	 ﾠ the	 ﾠ use	 ﾠ of	 ﾠ term	 ﾠ weights	 ﾠ
based	 ﾠ on	 ﾠ data	 ﾠ in	 ﾠ the	 ﾠ patient	 ﾠ record.	 ﾠ We	 ﾠ developed	 ﾠ a	 ﾠ
prototype	 ﾠ based	 ﾠ on	 ﾠ records	 ﾠ of	 ﾠ patients	 ﾠ diagnosed	 ﾠ with	 ﾠ
Cystic	 ﾠ Fibrosis,	 ﾠ a	 ﾠ disease	 ﾠ that	 ﾠ is	 ﾠ managed	 ﾠ by	 ﾠ a	 ﾠ multi-ﾭ‐	 ﾠ
disciplinary	 ﾠteam.	 ﾠ
 
Cystic	 ﾠFibrosis	 ﾠ
Cystic	 ﾠfibrosis	 ﾠ(CF)	 ﾠis	 ﾠthe	 ﾠmost	 ﾠcommon	 ﾠautosomal	 ﾠrecessive	 ﾠ
disease	 ﾠ resulting	 ﾠ in	 ﾠ premature	 ﾠ death	 ﾠ in	 ﾠ Caucasian	 ﾠ
populations.	 ﾠIn	 ﾠAustralia	 ﾠthe	 ﾠdisease	 ﾠoccurs	 ﾠ1	 ﾠin	 ﾠevery	 ﾠ2800	 ﾠ
live	 ﾠbirths	 ﾠand	 ﾠthe	 ﾠnumber	 ﾠof	 ﾠpeople	 ﾠwith	 ﾠCF	 ﾠin	 ﾠAustralia	 ﾠis	 ﾠ
approximately	 ﾠ3000.
5	 ﾠThe	 ﾠdisease	 ﾠis	 ﾠdue	 ﾠto	 ﾠa	 ﾠmutation	 ﾠof	 ﾠ
the	 ﾠCystic	 ﾠFibrosis	 ﾠTransmembrane	 ﾠconductance	 ﾠRegulator	 ﾠ
(CFTR)	 ﾠ which	 ﾠ is	 ﾠ responsible	 ﾠ for	 ﾠ controlling	 ﾠ chloride	 ﾠ (and	 ﾠ
therefore	 ﾠsodium	 ﾠand	 ﾠwater)	 ﾠtransport	 ﾠacross	 ﾠcells.
6	 ﾠ	 ﾠ
	 ﾠ
It	 ﾠis	 ﾠa	 ﾠmultisystem	 ﾠdisease	 ﾠwith	 ﾠthe	 ﾠrespiratory	 ﾠtract	 ﾠbeing	 ﾠ
the	 ﾠmost	 ﾠseverely	 ﾠaffected	 ﾠand	 ﾠrespiratory	 ﾠfailure	 ﾠbeing	 ﾠthe	 ﾠ
common	 ﾠ cause	 ﾠ of	 ﾠ death	 ﾠ if	 ﾠ lung	 ﾠ transplantation	 ﾠ is	 ﾠ not	 ﾠ
available.	 ﾠThe	 ﾠgastrointestinal	 ﾠtract	 ﾠincluding	 ﾠthe	 ﾠpancreas	 ﾠ
and	 ﾠ liver	 ﾠ are	 ﾠ commonly	 ﾠ involved	 ﾠ with	 ﾠ resultant	 ﾠ
malabsorption.	 ﾠOngoing	 ﾠpancreatic	 ﾠdisease	 ﾠmay	 ﾠalso	 ﾠresult	 ﾠ
in	 ﾠ diabetes.	 ﾠ Liver	 ﾠ involvement	 ﾠ may	 ﾠ result	 ﾠ in	 ﾠ the	 ﾠ
development	 ﾠ of	 ﾠ liver	 ﾠ damage	 ﾠ with	 ﾠ cirrhosis	 ﾠ and	 ﾠ portal	 ﾠ
hypertension.	 ﾠAbnormal	 ﾠfunction	 ﾠof	 ﾠthe	 ﾠCFTR	 ﾠresults	 ﾠin	 ﾠloss	 ﾠ
of	 ﾠsodium	 ﾠand	 ﾠchloride	 ﾠin	 ﾠthe	 ﾠsweat	 ﾠand	 ﾠmay	 ﾠlead	 ﾠto	 ﾠserum	 ﾠ
electrolyte	 ﾠ abnormalities.	 ﾠ In	 ﾠ males	 ﾠ with	 ﾠ CF	 ﾠ congenital	 ﾠ
absence	 ﾠ of	 ﾠ the	 ﾠ vas	 ﾠ deferens	 ﾠ occurs	 ﾠ in	 ﾠ 95%	 ﾠ of	 ﾠ patients,	 ﾠ
rendering	 ﾠthem	 ﾠinfertile.	 ﾠ
	 ﾠ
The	 ﾠimportant	 ﾠmanagement	 ﾠstrategies	 ﾠin	 ﾠthe	 ﾠtreatment	 ﾠof	 ﾠ
CF	 ﾠare:
7	 ﾠ
•  management	 ﾠby	 ﾠa	 ﾠmultidisciplinary	 ﾠteam;	 ﾠ
•  treating	 ﾠrespiratory	 ﾠtract	 ﾠinfections;	 ﾠ
•  maintaining	 ﾠa	 ﾠhigh	 ﾠcaloric,	 ﾠhigh	 ﾠfat	 ﾠdiet;	 ﾠ	 ﾠ
•  airway	 ﾠclearance	 ﾠi.e.	 ﾠensuring	 ﾠthe	 ﾠairways	 ﾠare	 ﾠfree	 ﾠ
of	 ﾠmucous	 ﾠplugs	 ﾠand	 ﾠsputum.	 ﾠ	 ﾠ
	 ﾠ
The	 ﾠ multisystem	 ﾠ nature	 ﾠ of	 ﾠ the	 ﾠ disease	 ﾠ and	 ﾠ the	 ﾠ
multidisciplinary	 ﾠ treatment	 ﾠ strategies	 ﾠ means	 ﾠ that	 ﾠ any	 ﾠ
search	 ﾠ engine	 ﾠ must	 ﾠ be	 ﾠ able	 ﾠ to	 ﾠ cover	 ﾠ many	 ﾠ aspects	 ﾠ of	 ﾠ
medicine	 ﾠfrom	 ﾠbasic	 ﾠgenetics	 ﾠto	 ﾠtherapeutics,	 ﾠphysiotherapy	 ﾠ
and	 ﾠdietetics.	 ﾠIt	 ﾠis	 ﾠalso	 ﾠimportant	 ﾠthe	 ﾠresults	 ﾠfrom	 ﾠliterature	 ﾠ
searches	 ﾠbe	 ﾠclinically	 ﾠrelevant,	 ﾠcurrent	 ﾠand	 ﾠin	 ﾠa	 ﾠformat	 ﾠnot	 ﾠ
requiring	 ﾠfurther	 ﾠsearches	 ﾠthrough	 ﾠhundreds	 ﾠof	 ﾠpages.	 ﾠThis	 ﾠ
was	 ﾠ the	 ﾠ challenge	 ﾠ of	 ﾠ this	 ﾠ project.	 ﾠ Blood	 ﾠ electrolytes	 ﾠ and	 ﾠ
glucose	 ﾠlevels	 ﾠare	 ﾠoften	 ﾠabnormal	 ﾠin	 ﾠpatients	 ﾠwith	 ﾠCF.	 ﾠWe	 ﾠ
thought	 ﾠthat	 ﾠsearching	 ﾠon	 ﾠthese	 ﾠbiochemical	 ﾠindices	 ﾠwould	 ﾠ
be	 ﾠan	 ﾠappropriate	 ﾠstarting	 ﾠpoint	 ﾠto	 ﾠtest	 ﾠthe	 ﾠsearch	 ﾠengine	 ﾠ
logic.	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ
Table	 ﾠ1.	 ﾠAge-ﾭ‐related	 ﾠMeSH	 ﾠterms	 ﾠand	 ﾠtheir	 ﾠcrisp	 ﾠdefinition	 ﾠcompared	 ﾠto	 ﾠour	 ﾠfuzzy	 ﾠdefinition,	 ﾠfor	 ﾠage	 ﾠranges	 ﾠof	 ﾠpatients	 ﾠin	 ﾠ
the	 ﾠdatabase	 ﾠ
Age-ﾭ‐related	 ﾠ Crisp	 ﾠdefinition:	 ﾠ Fuzzy	 ﾠdefinition:	 ﾠ
MeSH	 ﾠterm	 ﾠ Age	 ﾠfrom	 ﾠ Age	 ﾠto	 ﾠ a	 ﾠ b	 ﾠ c	 ﾠ d	 ﾠ
Adolescent	 ﾠ 13	 ﾠyr	 ﾠ 18	 ﾠyr	 ﾠ 10	 ﾠyr	 ﾠ 13	 ﾠyr	 ﾠ 18	 ﾠyr	 ﾠ 22	 ﾠyr	 ﾠ
Young	 ﾠAdult	 ﾠ 19	 ﾠyr	 ﾠ 24	 ﾠyr	 ﾠ 14	 ﾠyr	 ﾠ 19	 ﾠyr	 ﾠ 24	 ﾠyr	 ﾠ 28	 ﾠyr	 ﾠ
Adult	 ﾠ 19	 ﾠyr	 ﾠ 44	 ﾠyr	 ﾠ 15	 ﾠyr	 ﾠ 19	 ﾠyr	 ﾠ 200	 ﾠyr	 ﾠ 201	 ﾠyr	 ﾠ
Middle	 ﾠAged	 ﾠ 45	 ﾠyr	 ﾠ 64	 ﾠyr	 ﾠ 40	 ﾠyr	 ﾠ 45	 ﾠyr	 ﾠ 64	 ﾠyr	 ﾠ 70	 ﾠyr	 ﾠ
Aged	 ﾠ 65	 ﾠyr	 ﾠ 79	 ﾠyr	 ﾠ 60	 ﾠyr	 ﾠ 65	 ﾠyr	 ﾠ 200	 ﾠyr	 ﾠ 201	 ﾠyr	 ﾠ
	 ﾠ
	 ﾠ
Materials	 ﾠand	 ﾠMethods	 ﾠ
The	 ﾠ following	 ﾠ section	 ﾠ describes	 ﾠ the	 ﾠ data	 ﾠ used	 ﾠ and	 ﾠ the	 ﾠ
components	 ﾠof	 ﾠour	 ﾠsystem.	 ﾠ
Corpus	 ﾠ
The	 ﾠcorpus	 ﾠof	 ﾠpublications	 ﾠindexed	 ﾠis	 ﾠthe	 ﾠsubset	 ﾠof	 ﾠall	 ﾠCF-ﾭ‐
related	 ﾠ publications	 ﾠ accessible	 ﾠ through	 ﾠ PubMed.	 ﾠ As	 ﾠ the	 ﾠ	 ﾠAustralasian	 ﾠMedical	 ﾠJournal	 ﾠ[AMJ	 ﾠ2012,	 ﾠ5,	 ﾠ9,	 ﾠ489-ﾭ‐496]	 ﾠ
	 ﾠ
	 ﾠ
491	 ﾠ
system	 ﾠdeveloped	 ﾠhas	 ﾠbeen	 ﾠdesigned	 ﾠto	 ﾠbe	 ﾠused	 ﾠby	 ﾠa	 ﾠmulti-ﾭ‐
disciplinary	 ﾠteam	 ﾠof	 ﾠmedical	 ﾠresearchers	 ﾠsharing	 ﾠcare	 ﾠfor	 ﾠCF	 ﾠ
patients,	 ﾠarticles	 ﾠdescribing	 ﾠstudies	 ﾠare	 ﾠof	 ﾠhigh	 ﾠrelevance.	 ﾠ
For	 ﾠanother	 ﾠaudience	 ﾠin	 ﾠdifferent	 ﾠapplications	 ﾠit	 ﾠmight	 ﾠbe	 ﾠ
more	 ﾠsuitable	 ﾠto	 ﾠlimit	 ﾠthe	 ﾠcorpus	 ﾠto	 ﾠreview	 ﾠpapers	 ﾠor	 ﾠeven	 ﾠ
clinical	 ﾠpractice	 ﾠguidelines.	 ﾠ
	 ﾠ
Search	 ﾠengine	 ﾠ
Our	 ﾠtool	 ﾠis	 ﾠbased	 ﾠon	 ﾠthe	 ﾠprobabilistic	 ﾠsearch	 ﾠengine	 ﾠPADRE
8	 ﾠ
which	 ﾠsupports	 ﾠthe	 ﾠuse	 ﾠof	 ﾠweights	 ﾠfor	 ﾠsearch	 ﾠterms.	 ﾠPADRE	 ﾠ
considers	 ﾠa	 ﾠquery	 ﾠterm	 ﾠwith	 ﾠa	 ﾠterm	 ﾠweight	 ﾠof	 ﾠ2	 ﾠto	 ﾠbe	 ﾠtwice	 ﾠ
as	 ﾠimportant	 ﾠas	 ﾠa	 ﾠquery	 ﾠterm	 ﾠwith	 ﾠthe	 ﾠdefault	 ﾠweight	 ﾠof	 ﾠ1.	 ﾠ
Query	 ﾠterms	 ﾠand	 ﾠsynonyms	 ﾠare	 ﾠtherefore	 ﾠweighted	 ﾠin	 ﾠorder	 ﾠ
to	 ﾠdistinguish	 ﾠbetween	 ﾠmore	 ﾠor	 ﾠless	 ﾠrelevant	 ﾠsearch	 ﾠterms.	 ﾠ
Although	 ﾠ some	 ﾠ probabilistic	 ﾠ search	 ﾠ engines	 ﾠ allow	 ﾠ the	 ﾠ
manual	 ﾠweighting	 ﾠof	 ﾠquery	 ﾠterms,	 ﾠthey	 ﾠare	 ﾠonly	 ﾠexploited	 ﾠ
for	 ﾠinternal	 ﾠuse	 ﾠsuch	 ﾠas	 ﾠrelevance	 ﾠfeedback	 ﾠsince	 ﾠusing	 ﾠthem	 ﾠ
for	 ﾠmanually	 ﾠentered	 ﾠqueries	 ﾠwould	 ﾠmake	 ﾠthe	 ﾠuser	 ﾠinterface	 ﾠ
too	 ﾠcomplex.	 ﾠWe	 ﾠwill	 ﾠshow	 ﾠexample	 ﾠquery	 ﾠcomponents	 ﾠin	 ﾠ
PADRE	 ﾠsyntax	 ﾠwith	 ﾠalternative	 ﾠterms	 ﾠbeing	 ﾠencapsulated	 ﾠin	 ﾠ
square	 ﾠ brackets,	 ﾠ e.g.	 ﾠ ["search	 ﾠ term"^weight	 ﾠ "alternative	 ﾠ
term"^alt	 ﾠweight]	 ﾠ
	 ﾠ
The	 ﾠfundamental	 ﾠtext-ﾭ‐matching	 ﾠcomponent	 ﾠof	 ﾠthe	 ﾠPADRE	 ﾠ
ranking	 ﾠ function	 ﾠ is	 ﾠ a	 ﾠ slightly	 ﾠ modified	 ﾠ version	 ﾠ of	 ﾠ BM25.
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8	 ﾠgives	 ﾠthe	 ﾠprecise	 ﾠformula.	 ﾠThe	 ﾠBM25	 ﾠscore	 ﾠfor	 ﾠa	 ﾠ
document,	 ﾠgiven	 ﾠa	 ﾠmulti-ﾭ‐term	 ﾠquery,	 ﾠis	 ﾠthe	 ﾠweighted	 ﾠsum	 ﾠof	 ﾠ
the	 ﾠscores	 ﾠdue	 ﾠto	 ﾠeach	 ﾠquery	 ﾠterm.	 ﾠIndividual	 ﾠterm	 ﾠscores	 ﾠ
are	 ﾠ calculated	 ﾠ using	 ﾠ a	 ﾠ tf.idf	 ﾠv a r i a n t 	 ﾠi n 	 ﾠw h i c h 	 ﾠt e r m 	 ﾠ
frequencies	 ﾠ are	 ﾠ document-ﾭ‐length	 ﾠ normalised	 ﾠ (parameter-ﾭ‐
ised)	 ﾠ and	 ﾠ subjected	 ﾠ to	 ﾠ a	 ﾠ (parameterised)	 ﾠ saturation	 ﾠ
function.	 ﾠ Individual	 ﾠ term	 ﾠscores	 ﾠare	 ﾠweighted	 ﾠ(multiplied)	 ﾠ
by	 ﾠqt,	 ﾠthe	 ﾠweight	 ﾠcalculated	 ﾠby	 ﾠour	 ﾠtool	 ﾠfor	 ﾠterm	 ﾠt.	 ﾠ
	 ﾠ
Some	 ﾠ studies	 ﾠ show	 ﾠ that	 ﾠ certain	 ﾠ domain	 ﾠ experts	 ﾠ are	 ﾠ
reluctant	 ﾠto	 ﾠmove	 ﾠaway	 ﾠfrom	 ﾠboolean	 ﾠretrieval	 ﾠsystems.
10	 ﾠ
However,	 ﾠrather	 ﾠthan	 ﾠjust	 ﾠaiming	 ﾠfor	 ﾠ100%	 ﾠrecall,	 ﾠthis	 ﾠtool	 ﾠ
has	 ﾠfunctions	 ﾠthat	 ﾠsimplify	 ﾠthe	 ﾠretrieval	 ﾠprocess,	 ﾠwhich	 ﾠallow	 ﾠ
it	 ﾠto	 ﾠbe	 ﾠembedded	 ﾠin	 ﾠa	 ﾠdoctor’s	 ﾠdaily	 ﾠworkflow.	 ﾠ
	 ﾠ
Automatic	 ﾠquery	 ﾠgeneration	 ﾠ
The	 ﾠfirst	 ﾠstep	 ﾠin	 ﾠtaking	 ﾠa	 ﾠload	 ﾠoff	 ﾠthe	 ﾠdoctor	 ﾠis	 ﾠto	 ﾠrelease	 ﾠhim	 ﾠ
from	 ﾠthe	 ﾠtask	 ﾠof	 ﾠmanually	 ﾠentering	 ﾠsearch	 ﾠterms	 ﾠdescribing	 ﾠ
the	 ﾠpatient’s	 ﾠsituation.	 ﾠ
	 ﾠ
This	 ﾠcovers	 ﾠthe	 ﾠfirst	 ﾠaspect	 ﾠof	 ﾠan	 ﾠEvidence-ﾭ‐based	 ﾠmedicine	 ﾠ
(EBM)
11	 ﾠrelated	 ﾠsearch	 ﾠstrategy	 ﾠdescribed	 ﾠas	 ﾠthe	 ﾠacronym	 ﾠ
PICO,	 ﾠwhere	 ﾠthe	 ﾠdoctor	 ﾠexpresses	 ﾠclinical	 ﾠquestions	 ﾠin	 ﾠfour	 ﾠ
steps:	 ﾠ
Patient	 ﾠ Who/what	 ﾠ is	 ﾠ the	 ﾠ patient/problem	 ﾠ being	 ﾠ
addressed?	 ﾠ
Intervention	 ﾠ What	 ﾠis	 ﾠthe	 ﾠintended	 ﾠintervention?	 ﾠ
Comparison	 ﾠ What	 ﾠis	 ﾠthe	 ﾠintervention	 ﾠcompared	 ﾠto?	 ﾠ
Outcome	 ﾠ What	 ﾠare	 ﾠthe	 ﾠoutcomes?	 ﾠ
	 ﾠ
The	 ﾠ query	 ﾠ is	 ﾠ automatically	 ﾠ generated	 ﾠ based	 ﾠ on	 ﾠ the	 ﾠ
electronic	 ﾠpatient	 ﾠrecord.	 ﾠThe	 ﾠautomatic	 ﾠquery	 ﾠgeneration	 ﾠis	 ﾠ
currently	 ﾠbased	 ﾠon	 ﾠdiagnoses,	 ﾠthe	 ﾠage	 ﾠof	 ﾠthe	 ﾠpatient	 ﾠand	 ﾠ
results	 ﾠof	 ﾠrecent	 ﾠblood	 ﾠtest	 ﾠresults.	 ﾠ
	 ﾠ
Simple	 ﾠsearch	 ﾠterms:	 ﾠDiagnoses	 ﾠare	 ﾠalready	 ﾠadded	 ﾠmanually	 ﾠ
into	 ﾠthe	 ﾠpatient	 ﾠrecord	 ﾠby	 ﾠone	 ﾠof	 ﾠthe	 ﾠdoctors	 ﾠin	 ﾠprevious	 ﾠ
consultations.	 ﾠWe	 ﾠextract	 ﾠthose	 ﾠunderlying	 ﾠdiagnoses	 ﾠfrom	 ﾠ
the	 ﾠpatient	 ﾠrecord	 ﾠand	 ﾠweight	 ﾠthem	 ﾠwith	 ﾠ1	 ﾠas	 ﾠit	 ﾠwould	 ﾠbe	 ﾠas	 ﾠ
manually	 ﾠadded	 ﾠsearch	 ﾠterm.	 ﾠ
	 ﾠ
Example	 ﾠquery	 ﾠcomponent:	 ﾠ"Cystic	 ﾠFibrosis"^1	 ﾠ
	 ﾠ
Figure	 ﾠ1:	 ﾠCalculating	 ﾠterm	 ﾠweights	 ﾠfor	 ﾠage-ﾭ‐related	 ﾠMeSH	 ﾠterms	 ﾠusing	 ﾠfuzzy	 ﾠmembership	 ﾠfunctions	 ﾠfor	 ﾠa	 ﾠ20	 ﾠyear	 ﾠold	 ﾠpatient.	 ﾠ
The	 ﾠfuzzy	 ﾠmembership	 ﾠfunction	 ﾠfor	 ﾠAdolescent	 ﾠis	 ﾠdrawn	 ﾠin	 ﾠred	 ﾠ(dash-ﾭ‐dotted	 ﾠline),	 ﾠthe	 ﾠone	 ﾠfor	 ﾠYoung	 ﾠAdult	 ﾠin	 ﾠgreen	 ﾠ(dashed	 ﾠ
line).	 ﾠ
	 ﾠ
	 ﾠ	 ﾠAustralasian	 ﾠMedical	 ﾠJournal	 ﾠ[AMJ	 ﾠ2012,	 ﾠ5,	 ﾠ9,	 ﾠ489-ﾭ‐496]	 ﾠ
	 ﾠ
	 ﾠ
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Fuzzy	 ﾠmapped	 ﾠsearch	 ﾠterms:	 ﾠPubMed	 ﾠuses	 ﾠMedical	 ﾠSubject	 ﾠ
Headings	 ﾠ(MeSH)	 ﾠterms	 ﾠto	 ﾠencode	 ﾠthe	 ﾠage	 ﾠof	 ﾠthe	 ﾠpatients	 ﾠ
described	 ﾠ within	 ﾠ a	 ﾠ publication.	 ﾠ Those	 ﾠ age-ﾭ‐related	 ﾠ MeSH	 ﾠ
terms	 ﾠare	 ﾠdefined	 ﾠcrisply	 ﾠand	 ﾠa	 ﾠPubMed	 ﾠsearch	 ﾠfor	 ﾠa	 ﾠcertain	 ﾠ
age	 ﾠ group	 ﾠ would	 ﾠ not	 ﾠ necessarily	 ﾠ return	 ﾠ publications	 ﾠ
mentioning	 ﾠ patients	 ﾠ that	 ﾠ are	 ﾠ only	 ﾠ one	 ﾠ year	 ﾠ older.	 ﾠ We	 ﾠ
compensate	 ﾠ for	 ﾠ this	 ﾠ disadvantage	 ﾠ of	 ﾠ indexing	 ﾠ using	 ﾠ crisp	 ﾠ
MeSH	 ﾠ terms.	 ﾠ The	 ﾠ age	 ﾠ of	 ﾠ the	 ﾠ patient	 ﾠ is	 ﾠ mapped	 ﾠ to	 ﾠ age-ﾭ‐
specific	 ﾠsearch	 ﾠterms	 ﾠand	 ﾠweights	 ﾠare	 ﾠcalculated	 ﾠbased	 ﾠon	 ﾠ
fuzzy	 ﾠmembership	 ﾠfunctions	 ﾠdescribing	 ﾠeach	 ﾠof	 ﾠthose	 ﾠterms.	 ﾠ
Table	 ﾠ 1	 ﾠ lists	 ﾠ the	 ﾠ age-ﾭ‐related	 ﾠ MeSH	 ﾠ terms	 ﾠ and	 ﾠ their	 ﾠ crisp	 ﾠ
definition,	 ﾠas	 ﾠwell	 ﾠas	 ﾠthe	 ﾠfuzzy	 ﾠdefinition	 ﾠwe	 ﾠexpanded	 ﾠit	 ﾠto	 ﾠ
by	 ﾠadding	 ﾠthe	 ﾠsides	 ﾠof	 ﾠthe	 ﾠtrapezoids.	 ﾠNotice	 ﾠthat	 ﾠwe	 ﾠonly	 ﾠ
generated	 ﾠfuzzy	 ﾠmembership	 ﾠfunctions	 ﾠfor	 ﾠthe	 ﾠage	 ﾠranges	 ﾠof	 ﾠ
the	 ﾠpatients	 ﾠcurrently	 ﾠin	 ﾠthe	 ﾠdatabase.	 ﾠMost	 ﾠimportantly	 ﾠwe	 ﾠ
extended	 ﾠthe	 ﾠage	 ﾠrange	 ﾠfor	 ﾠthe	 ﾠterm	 ﾠAdult,	 ﾠwhich	 ﾠis	 ﾠdefined	 ﾠ
within	 ﾠMeSH	 ﾠas	 ﾠ19	 ﾠto	 ﾠ44	 ﾠyears.	 ﾠWe	 ﾠdo	 ﾠnot	 ﾠbelieve	 ﾠthat	 ﾠthis	 ﾠ
is	 ﾠthe	 ﾠcommon	 ﾠunderstanding	 ﾠof	 ﾠthe	 ﾠterm	 ﾠAdult.	 ﾠTo	 ﾠreflect	 ﾠ
this,	 ﾠwe	 ﾠde	 ﾠfacto	 ﾠremoved	 ﾠthe	 ﾠupper	 ﾠboundaries	 ﾠfor	 ﾠAdult	 ﾠ
and	 ﾠAged	 ﾠby	 ﾠsetting	 ﾠit	 ﾠto	 ﾠthe	 ﾠartificially	 ﾠhigh	 ﾠage	 ﾠof	 ﾠ200	 ﾠyears	 ﾠ
to	 ﾠ keep	 ﾠ the	 ﾠ algorithm	 ﾠ simpler	 ﾠ whilst	 ﾠ still	 ﾠ effectively	 ﾠ
removing	 ﾠone	 ﾠflank.	 ﾠ	 ﾠ
	 ﾠ
Formula	 ﾠ1:	 ﾠWeights	 ﾠbased	 ﾠon	 ﾠfuzzy	 ﾠmembership	 ﾠfunctions.	 ﾠ
	 ﾠ
Figure	 ﾠ 1	 ﾠ shows	 ﾠ two	 ﾠ overlapping	 ﾠ trapezoidal	 ﾠ membership	 ﾠ
functions	 ﾠfor	 ﾠAdolescent	 ﾠand	 ﾠYoung	 ﾠAdult	 ﾠand	 ﾠhow	 ﾠsearch	 ﾠ
term	 ﾠ weights	 ﾠ are	 ﾠ generated	 ﾠ for	 ﾠ a	 ﾠ given	 ﾠ age	 ﾠ of	 ﾠ 20	 ﾠ years.	 ﾠ
Using	 ﾠ a	 ﾠ crisp	 ﾠ definition	 ﾠ as	 ﾠ in	 ﾠ Table	 ﾠ 1,	 ﾠ only	 ﾠ publications	 ﾠ
labeled	 ﾠ with	 ﾠ the	 ﾠ MeSH	 ﾠ term	 ﾠ Young	 ﾠ Adult	 ﾠw o u l d 	 ﾠb e 	 ﾠ
returned.	 ﾠ Our	 ﾠ system	 ﾠ however	 ﾠ also	 ﾠ retrieves	 ﾠ publications	 ﾠ
indexed	 ﾠ with	 ﾠ the	 ﾠ MeSH	 ﾠ term	 ﾠ Adolescent,	 ﾠ but	 ﾠ rank	 ﾠ that	 ﾠ
search	 ﾠresult	 ﾠlower,	 ﾠdue	 ﾠto	 ﾠthe	 ﾠreduced	 ﾠterm	 ﾠweight.	 ﾠ
	 ﾠ
The	 ﾠ weight	 ﾠ for	 ﾠ an	 ﾠ age-ﾭ‐related	 ﾠ search	 ﾠ term	 ﾠ is	 ﾠ computed	 ﾠ
using	 ﾠ Formula	 ﾠ 1	 ﾠ for	 ﾠ trapezoidal	 ﾠ fuzzy	 ﾠ membership	 ﾠ
functions,	 ﾠusing	 ﾠthe	 ﾠvalues	 ﾠa,	 ﾠb,	 ﾠc,	 ﾠd	 ﾠdefined	 ﾠin	 ﾠTable	 ﾠ1.	 ﾠ
	 ﾠ
Example	 ﾠquery	 ﾠcomponent:	 ﾠ["Young	 ﾠAdult"^1	 ﾠ"Adolescent"	 ﾠ
^0.5]	 ﾠ
	 ﾠ
Extremeness	 ﾠof	 ﾠblood	 ﾠtest	 ﾠresults:	 ﾠThe	 ﾠresults	 ﾠfrom	 ﾠrecent	 ﾠ
blood	 ﾠtests	 ﾠare	 ﾠcompared	 ﾠto	 ﾠminimal	 ﾠand	 ﾠmaximum	 ﾠvalues	 ﾠ
provided	 ﾠ by	 ﾠ the	 ﾠ lab	 ﾠ for	 ﾠ each	 ﾠ measurement.	 ﾠ Using	 ﾠ those	 ﾠ
ranges	 ﾠprovided	 ﾠby	 ﾠthe	 ﾠlabs	 ﾠdid	 ﾠnot	 ﾠprove	 ﾠsufficient	 ﾠas	 ﾠfor	 ﾠ
some	 ﾠblood	 ﾠtests	 ﾠsuch	 ﾠas	 ﾠglucose,	 ﾠwhere	 ﾠthe	 ﾠmean	 ﾠvalue	 ﾠof	 ﾠ
the	 ﾠcohort	 ﾠof	 ﾠpatients	 ﾠis	 ﾠalready	 ﾠhigher	 ﾠthan	 ﾠthe	 ﾠmaximum	 ﾠ
defined	 ﾠby	 ﾠthe	 ﾠlab.	 ﾠThis	 ﾠphenomenon	 ﾠis	 ﾠcaused	 ﾠby	 ﾠthe	 ﾠfact	 ﾠ
that	 ﾠ all	 ﾠ patients	 ﾠ in	 ﾠ the	 ﾠ database	 ﾠ are	 ﾠ CF	 ﾠ patients	 ﾠ and	 ﾠ CF	 ﾠ
patients	 ﾠtend	 ﾠto	 ﾠdevelop	 ﾠCF-ﾭ‐related	 ﾠdiabetes.	 ﾠ
	 ﾠ
Our	 ﾠtool	 ﾠalso	 ﾠtakes	 ﾠinto	 ﾠaccount	 ﾠthe	 ﾠcohort	 ﾠof	 ﾠpatients	 ﾠin	 ﾠ
the	 ﾠdatabase.	 ﾠThe	 ﾠvariability	 ﾠin	 ﾠthe	 ﾠblood	 ﾠtests	 ﾠis	 ﾠshown	 ﾠin	 ﾠ
Figure	 ﾠ2;	 ﾠa	 ﾠParallel	 ﾠCoordinates	 ﾠPlot.
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 ﾠEach	 ﾠline	 ﾠshows	 ﾠthe	 ﾠ
most	 ﾠrecent	 ﾠvalues	 ﾠof	 ﾠblood	 ﾠtests	 ﾠfor	 ﾠeach	 ﾠpatient	 ﾠin	 ﾠthe	 ﾠ
database.	 ﾠOn	 ﾠthe	 ﾠfour	 ﾠvertical	 ﾠparallel	 ﾠaxes	 ﾠlabelled	 ﾠcalcium,	 ﾠ
glucose,	 ﾠpotassium	 ﾠand	 ﾠsodium,	 ﾠthe	 ﾠdata	 ﾠpoints	 ﾠare	 ﾠscaled	 ﾠ
to	 ﾠplot	 ﾠthe	 ﾠlowest	 ﾠrecorded	 ﾠvalue	 ﾠon	 ﾠthe	 ﾠbottom	 ﾠand	 ﾠthe	 ﾠ
highest	 ﾠrecorded	 ﾠvalue	 ﾠon	 ﾠtop	 ﾠof	 ﾠthe	 ﾠaxes.	 ﾠThis	 ﾠvisualisation	 ﾠ
was	 ﾠ used	 ﾠ to	 ﾠ examine	 ﾠ the	 ﾠ variation	 ﾠ in	 ﾠ combinations	 ﾠ of	 ﾠ
expressions	 ﾠ across	 ﾠ the	 ﾠ patient	 ﾠ cohort.	 ﾠ The	 ﾠ plot	 ﾠ has	 ﾠ been	 ﾠ
produced	 ﾠusing	 ﾠthe	 ﾠstatistical	 ﾠenvironment	 ﾠR	 ﾠand	 ﾠa	 ﾠpackage	 ﾠ
called	 ﾠiPlots.	 ﾠThe	 ﾠiPlot	 ﾠpackage	 ﾠallows	 ﾠthe	 ﾠuser	 ﾠto	 ﾠselect	 ﾠa	 ﾠ
certain	 ﾠ line	 ﾠ or	 ﾠ group	 ﾠ of	 ﾠ lines	 ﾠ to	 ﾠ see	 ﾠ the	 ﾠ combination	 ﾠ of	 ﾠ
expressions.	 ﾠIn	 ﾠthe	 ﾠscreenshot,	 ﾠa	 ﾠgroup	 ﾠof	 ﾠpatients	 ﾠsharing	 ﾠa	 ﾠ
similarly	 ﾠlow	 ﾠsodium	 ﾠlevel	 ﾠhave	 ﾠbeen	 ﾠselected	 ﾠcausing	 ﾠthe	 ﾠ
lines	 ﾠto	 ﾠbe	 ﾠdrawn	 ﾠin	 ﾠred.	 ﾠ
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 ﾠ
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 ﾠ
	 ﾠ
	 ﾠ	 ﾠAustralasian	 ﾠMedical	 ﾠJournal	 ﾠ[AMJ	 ﾠ2012,	 ﾠ5,	 ﾠ9,	 ﾠ489-ﾭ‐496]	 ﾠ
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Figure	 ﾠ 2:	 ﾠA 	 ﾠP a r a l l e l 	 ﾠC o o r d i n a t e s 	 ﾠP l o t 	 ﾠs h o w i n g 	 ﾠt h e 	 ﾠv a r i e t y 	 ﾠo f 	 ﾠc o m b i n a t i o n s 	 ﾠo f 	 ﾠb l o o d 	 ﾠt e s t 	 ﾠr e sults	 ﾠ in	 ﾠ the	 ﾠ cohort	 ﾠ of	 ﾠ
patients.
This	 ﾠtype	 ﾠof	 ﾠplot	 ﾠclearly	 ﾠshows	 ﾠthat	 ﾠeven	 ﾠthough	 ﾠthe	 ﾠfive	 ﾠ
patients	 ﾠare	 ﾠlow	 ﾠin	 ﾠsodium,	 ﾠthe	 ﾠvalues	 ﾠof	 ﾠother	 ﾠblood	 ﾠtest	 ﾠ
types	 ﾠare	 ﾠwidely	 ﾠdistributed.	 ﾠThis	 ﾠvariability	 ﾠin	 ﾠdistribution	 ﾠ
shows	 ﾠt h a t 	 ﾠe v e r y 	 ﾠp a t i e n t ’ s 	 ﾠd a t a 	 ﾠis	 ﾠ likely	 ﾠ to	 ﾠ generate	 ﾠ a	 ﾠ
unique	 ﾠ query	 ﾠ even	 ﾠ without	 ﾠ taking	 ﾠ the	 ﾠ other	 ﾠ query	 ﾠ
components	 ﾠinto	 ﾠaccount.	 ﾠ
	 ﾠ
Definition	 ﾠ1:	 ﾠLet	 ﾠp(x)	 ﾠdenote	 ﾠthe	 ﾠpercentage	 ﾠof	 ﾠobservations	 ﾠ
of	 ﾠthe	 ﾠmetabolite	 ﾠthat	 ﾠare	 ﾠlower	 ﾠthan	 ﾠthe	 ﾠobservation	 ﾠx,	 ﾠfor	 ﾠ
the	 ﾠpatient	 ﾠof	 ﾠinterest.	 ﾠTherefore	 ﾠx	 ﾠis	 ﾠthe	 ﾠp(x)	 ﾠpercentile	 ﾠof	 ﾠ
the	 ﾠ empirical	 ﾠ distribution	 ﾠ of	 ﾠ the	 ﾠ metabolite	 ﾠ across	 ﾠ all	 ﾠ
patients).	 ﾠWe	 ﾠdecided	 ﾠto	 ﾠincrease	 ﾠthe	 ﾠweight	 ﾠof	 ﾠsearch	 ﾠterms	 ﾠ
according	 ﾠto	 ﾠthe	 ﾠfollowing	 ﾠempirically	 ﾠdefined	 ﾠexponential	 ﾠ
weighting	 ﾠFormula	 ﾠ2.	 ﾠ
	 ﾠ
Formula	 ﾠ2:	 ﾠPercentile-ﾭ‐based	 ﾠweights.	 ﾠ
 
	 ﾠ
According	 ﾠto	 ﾠFormula	 ﾠ2,	 ﾠa	 ﾠtest	 ﾠresult	 ﾠat	 ﾠthe	 ﾠ50th	 ﾠpercentile	 ﾠ
(the	 ﾠ median)	 ﾠ will	 ﾠ receive	 ﾠ a	 ﾠ weighting	 ﾠ of	 ﾠ 0.1.	 ﾠ This	 ﾠ small	 ﾠ
weight	 ﾠwill	 ﾠeffectively	 ﾠresult	 ﾠin	 ﾠthe	 ﾠsearch	 ﾠterm	 ﾠbecoming	 ﾠ
insignificant.	 ﾠ
	 ﾠ
Outlying	 ﾠ values	 ﾠ however	 ﾠ will	 ﾠ receive	 ﾠ higher	 ﾠ weights,	 ﾠ for	 ﾠ
example	 ﾠa	 ﾠtest	 ﾠresult	 ﾠin	 ﾠthe	 ﾠ5th	 ﾠ(or	 ﾠ95th)	 ﾠpercentiles	 ﾠwill	 ﾠ
receive	 ﾠa	 ﾠweighting	 ﾠof	 ﾠ8.6	 ﾠand	 ﾠtherefore	 ﾠrank	 ﾠpublications	 ﾠ
containing	 ﾠthe	 ﾠsearch	 ﾠterm	 ﾠmuch	 ﾠhigher.	 ﾠ
	 ﾠ
Introduction	 ﾠof	 ﾠhomonyms	 ﾠand	 ﾠconditional	 ﾠhomonyms	 ﾠ
We	 ﾠ manually	 ﾠ compiled	 ﾠ a	 ﾠ list	 ﾠ of	 ﾠ homonyms	 ﾠ to	 ﾠ allow	 ﾠ the	 ﾠ
specialist	 ﾠto	 ﾠfine-ﾭ‐tune	 ﾠthe	 ﾠsystem	 ﾠfor	 ﾠtheir	 ﾠneeds.	 ﾠ	 ﾠ
	 ﾠ
If	 ﾠthe	 ﾠpatient’s	 ﾠtest	 ﾠresult	 ﾠis	 ﾠout	 ﾠof	 ﾠthe	 ﾠrange	 ﾠprovided	 ﾠby	 ﾠthe	 ﾠ
test	 ﾠlab,	 ﾠwe	 ﾠalso	 ﾠadd	 ﾠthe	 ﾠappropriate	 ﾠterms	 ﾠdescribing	 ﾠthis	 ﾠ
condition.	 ﾠ A	 ﾠ high	 ﾠ or	 ﾠ low	 ﾠ glucose	 ﾠ level	 ﾠ would	 ﾠ therefore	 ﾠ
trigger	 ﾠthe	 ﾠalternative	 ﾠsearch	 ﾠterm	 ﾠHyperglycemia	 ﾠor	 ﾠHypo-ﾭ‐
glycemia	 ﾠr e s p e c t i v e l y 	 ﾠt o 	 ﾠb e 	 ﾠa d d e d . 	 ﾠT h e 	 ﾠw e i g h t 	 ﾠf o r 	 ﾠt h i s 	 ﾠ
alternative	 ﾠsearch	 ﾠterm	 ﾠis	 ﾠstill	 ﾠdetermined	 ﾠby	 ﾠthe	 ﾠpercentile	 ﾠ
of	 ﾠthe	 ﾠvalue.	 ﾠ
	 ﾠ
Example	 ﾠquery	 ﾠcomponent:	 ﾠ
	 ﾠ	 ﾠ	 ﾠ["Glucose"^0.2	 ﾠ"blood	 ﾠsugar"^0.2	 ﾠ"Hyperglycemia"^0.2]	 ﾠ
	 ﾠ
	 ﾠ
User	 ﾠinterface	 ﾠdesign	 ﾠand	 ﾠresult	 ﾠpresentation	 ﾠ
The	 ﾠdesign	 ﾠof	 ﾠthe	 ﾠuser	 ﾠinterface	 ﾠwas	 ﾠmainly	 ﾠguided	 ﾠby	 ﾠthe	 ﾠ	 ﾠ
following	 ﾠfive	 ﾠdesign	 ﾠgoals:	 ﾠeasy	 ﾠto	 ﾠlearn,	 ﾠsimple	 ﾠto	 ﾠuse,	 ﾠfast,	 ﾠ
comprehensible	 ﾠand	 ﾠvisually	 ﾠappealing.	 ﾠ	 ﾠAustralasian	 ﾠMedical	 ﾠJournal	 ﾠ[AMJ	 ﾠ2012,	 ﾠ5,	 ﾠ9,	 ﾠ489-ﾭ‐496]	 ﾠ
	 ﾠ
	 ﾠ
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 ﾠ
	 ﾠ
Figure	 ﾠ3:	 ﾠScreen	 ﾠshot	 ﾠof	 ﾠthe	 ﾠmedical	 ﾠliterature	 ﾠretrieval	 ﾠtool	 ﾠdeveloped.	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
As	 ﾠshown	 ﾠin	 ﾠFigure	 ﾠ3,	 ﾠthe	 ﾠuser	 ﾠinterface	 ﾠis	 ﾠdivided	 ﾠinto	 ﾠthe	 ﾠ
following	 ﾠfour	 ﾠsections:	 ﾠ
	 ﾠ
Patient:	 ﾠA 	 ﾠb r i e f	 ﾠ patient	 ﾠ detail	 ﾠ view	 ﾠ allows	 ﾠ the	 ﾠ doctor	 ﾠ to	 ﾠ
verify	 ﾠ that	 ﾠ he	 ﾠ is	 ﾠ investigating	 ﾠ the	 ﾠ correct	 ﾠ patient.	 ﾠ Notice	 ﾠ
that	 ﾠidentifying	 ﾠdetails	 ﾠhave	 ﾠbeen	 ﾠremoved	 ﾠfrom	 ﾠthe	 ﾠdataset	 ﾠ
due	 ﾠto	 ﾠrequirements	 ﾠof	 ﾠthe	 ﾠethics	 ﾠcommittee	 ﾠfor	 ﾠthe	 ﾠstudy.	 ﾠ
	 ﾠ
Query:	 ﾠ The	 ﾠ query	 ﾠ section	 ﾠ contains	 ﾠa 	 ﾠf o r m , 	 ﾠw h i c h 	 ﾠi s 	 ﾠ
constructed	 ﾠand	 ﾠpre-ﾭ‐filled	 ﾠby	 ﾠthe	 ﾠsystem	 ﾠaccording	 ﾠto	 ﾠthe	 ﾠ
data	 ﾠ in	 ﾠ the	 ﾠ patient	 ﾠ record.	 ﾠ The	 ﾠ sex	 ﾠ and	 ﾠ matching	 ﾠ age	 ﾠ
describing	 ﾠ MeSH	 ﾠt e r m s 	 ﾠa r e 	 ﾠd i s p l a y e d 	 ﾠa s 	 ﾠw e l l 	 ﾠa s 	 ﾠt h e 	 ﾠ
manually	 ﾠspecified	 ﾠdiagnoses.	 ﾠ
	 ﾠ
Blood	 ﾠtest	 ﾠresults	 ﾠare	 ﾠshown	 ﾠfor	 ﾠthe	 ﾠfour	 ﾠtests	 ﾠwe	 ﾠdecided	 ﾠ
to	 ﾠuse	 ﾠin	 ﾠthe	 ﾠprototype.	 ﾠValues	 ﾠthat	 ﾠare	 ﾠout	 ﾠof	 ﾠthe	 ﾠrange	 ﾠ
specified	 ﾠby	 ﾠthe	 ﾠlab	 ﾠare	 ﾠprinted	 ﾠin	 ﾠred	 ﾠas	 ﾠthey	 ﾠare	 ﾠin	 ﾠthe	 ﾠ
system	 ﾠcurrently	 ﾠused	 ﾠby	 ﾠthe	 ﾠdoctors.	 ﾠThe	 ﾠtests	 ﾠare	 ﾠordered	 ﾠ
by	 ﾠtheir	 ﾠextremeness,	 ﾠwhich	 ﾠis	 ﾠprinted	 ﾠand	 ﾠprefixed	 ﾠwith	 ﾠa	 ﾠ
red	 ﾠ up	 ﾠa r r o w 	 ﾠo r 	 ﾠb l u e 	 ﾠd o w n 	 ﾠa r r o w 	 ﾠt o 	 ﾠi n d i c a t e 	 ﾠt h e 	 ﾠv a l u e 	 ﾠ
being	 ﾠtoo	 ﾠhigh	 ﾠor	 ﾠtoo	 ﾠlow	 ﾠrespectively.	 ﾠ
	 ﾠ
The	 ﾠ query	 ﾠ only	 ﾠ specifies	 ﾠ the	 ﾠ patient	 ﾠ aspect	 ﾠ of	 ﾠ the	 ﾠ PICO	 ﾠ
system.	 ﾠOther	 ﾠaspects	 ﾠcan	 ﾠbe	 ﾠentered	 ﾠusing	 ﾠmanual	 ﾠsearch	 ﾠ
terms.	 ﾠ
	 ﾠ
Generated	 ﾠquery:	 ﾠThe	 ﾠgenerated	 ﾠquery	 ﾠsection	 ﾠis	 ﾠcollapsed	 ﾠ
per	 ﾠdefault	 ﾠon	 ﾠpurpose	 ﾠas	 ﾠit	 ﾠcontains	 ﾠthe	 ﾠcomplex	 ﾠPADRE	 ﾠ	 ﾠAustralasian	 ﾠMedical	 ﾠJournal	 ﾠ[AMJ	 ﾠ2012,	 ﾠ5,	 ﾠ9,	 ﾠ489-ﾭ‐496]	 ﾠ
	 ﾠ
	 ﾠ
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query	 ﾠused	 ﾠto	 ﾠretrieve	 ﾠthe	 ﾠpublications.	 ﾠThis	 ﾠinformation	 ﾠis	 ﾠ
not	 ﾠneeded	 ﾠin	 ﾠnormal	 ﾠuse,	 ﾠand	 ﾠonly	 ﾠallows	 ﾠthe	 ﾠdoctor	 ﾠto	 ﾠ
examine	 ﾠthe	 ﾠdetailed	 ﾠeffects	 ﾠof	 ﾠthe	 ﾠselections	 ﾠin	 ﾠthe	 ﾠquery	 ﾠ
section	 ﾠdescribed	 ﾠabove.	 ﾠ
	 ﾠ
Related	 ﾠ Publications:	 ﾠT h e 	 ﾠi n i t i a l 	 ﾠq u e r y 	 ﾠi s 	 ﾠa u t omatically	 ﾠ
generated	 ﾠand	 ﾠevaluated	 ﾠand	 ﾠthe	 ﾠresult	 ﾠis	 ﾠpresented	 ﾠto	 ﾠthe	 ﾠ
doctor	 ﾠas	 ﾠa	 ﾠlist	 ﾠordered	 ﾠby	 ﾠrelevance.	 ﾠThe	 ﾠnumber	 ﾠof	 ﾠsearch	 ﾠ
terms	 ﾠmatched	 ﾠby	 ﾠeach	 ﾠpublication	 ﾠis	 ﾠindicated	 ﾠby	 ﾠa	 ﾠsmall	 ﾠ
pie	 ﾠchart	 ﾠicon.	 ﾠArticles	 ﾠpublished	 ﾠwithin	 ﾠthe	 ﾠlast	 ﾠthree	 ﾠyears	 ﾠ
are	 ﾠflagged	 ﾠin	 ﾠred,	 ﾠrose	 ﾠor	 ﾠgrey	 ﾠrespectively	 ﾠand	 ﾠallow	 ﾠa	 ﾠvery	 ﾠ
quick	 ﾠindication	 ﾠif	 ﾠa	 ﾠpublication	 ﾠis	 ﾠrecent.	 ﾠ
	 ﾠ
Doctors	 ﾠcan	 ﾠscan	 ﾠthe	 ﾠtitles	 ﾠof	 ﾠthe	 ﾠtop	 ﾠresults	 ﾠor	 ﾠquickly	 ﾠscroll	 ﾠ
through	 ﾠthe	 ﾠlist	 ﾠlooking	 ﾠfor	 ﾠpublications	 ﾠflagged	 ﾠas	 ﾠrecently	 ﾠ
published	 ﾠa s 	 ﾠn e w 	 ﾠp u b l i c a t i o n s 	 ﾠa r e 	 ﾠm o r e 	 ﾠl i k e l y 	 ﾠt o 	 ﾠb e 	 ﾠ
unknown	 ﾠ to	 ﾠ the	 ﾠ doctor.	 ﾠ Clicking	 ﾠ on	 ﾠ the	 ﾠ title	 ﾠ of	 ﾠ a	 ﾠ
publications	 ﾠ slide	 ﾠo p e n s	 ﾠa 	 ﾠd e t a i l 	 ﾠv i e w 	 ﾠo f 	 ﾠt h e 	 ﾠp u b l i c a t i o n , 	 ﾠ
containing	 ﾠmetadata	 ﾠas	 ﾠwell	 ﾠas	 ﾠthe	 ﾠabstract.	 ﾠThe	 ﾠselected	 ﾠ
publication	 ﾠin	 ﾠFigure	 ﾠ3	 ﾠis	 ﾠwell	 ﾠdown	 ﾠthe	 ﾠlist,	 ﾠwhich	 ﾠis	 ﾠordered	 ﾠ
by	 ﾠrelevance.	 ﾠThe	 ﾠsmall	 ﾠpie	 ﾠchart	 ﾠshows	 ﾠit	 ﾠdoes	 ﾠnot	 ﾠsatisfy	 ﾠ
all	 ﾠthe	 ﾠsearch	 ﾠterms	 ﾠ(e.g.	 ﾠpotassium).	 ﾠThe	 ﾠflag	 ﾠshows	 ﾠit	 ﾠis	 ﾠa	 ﾠ
recent	 ﾠ publication.	 ﾠ Matching	 ﾠ keywords	 ﾠ are	 ﾠ highlighted	 ﾠ in	 ﾠ
the	 ﾠabstract	 ﾠallowing	 ﾠthe	 ﾠuser	 ﾠto	 ﾠvalidate	 ﾠthe	 ﾠrelevance	 ﾠof	 ﾠ
the	 ﾠresult.	 ﾠThe	 ﾠreference	 ﾠto	 ﾠthe	 ﾠpublisher	 ﾠacts	 ﾠas	 ﾠa	 ﾠlink	 ﾠback	 ﾠ
to	 ﾠPubMed	 ﾠwhere	 ﾠmore	 ﾠinformation	 ﾠincluding	 ﾠa	 ﾠdownload	 ﾠ
link	 ﾠto	 ﾠthe	 ﾠpublication	 ﾠcan	 ﾠbe	 ﾠfound.	 ﾠ
	 ﾠ
In	 ﾠcase	 ﾠthe	 ﾠdoctor	 ﾠis	 ﾠnot	 ﾠsatisfied	 ﾠwith	 ﾠthe	 ﾠresults,	 ﾠthe	 ﾠquery	 ﾠ
can	 ﾠ quickly	 ﾠ be	 ﾠ refined	 ﾠ in	 ﾠ the	 ﾠ query	 ﾠ section	 ﾠ of	 ﾠ the	 ﾠ user	 ﾠ
interface.	 ﾠ
	 ﾠ
The	 ﾠ idea	 ﾠ is	 ﾠ to	 ﾠ quickly	 ﾠ grasp	 ﾠ if	 ﾠ relevant	 ﾠ but	 ﾠ unknown	 ﾠ
literature	 ﾠexists.	 ﾠThe	 ﾠintended	 ﾠworkflow	 ﾠis	 ﾠto	 ﾠopen	 ﾠthe	 ﾠtool	 ﾠ
with	 ﾠthe	 ﾠpatient-ﾭ‐ID	 ﾠautomatically	 ﾠpassed	 ﾠin.	 ﾠThe	 ﾠdoctor	 ﾠcan	 ﾠ
glance	 ﾠ over	 ﾠ the	 ﾠ already	 ﾠ displayed	 ﾠ publications	 ﾠ or	 ﾠ quickly	 ﾠ
uncheck	 ﾠcharacteristics	 ﾠto	 ﾠbe	 ﾠremoved	 ﾠfrom	 ﾠthe	 ﾠquery.	 ﾠ
	 ﾠ
Evaluation	 ﾠ
System	 ﾠBehaviour	 ﾠ
The	 ﾠfirst	 ﾠversion	 ﾠof	 ﾠthe	 ﾠprototype	 ﾠused	 ﾠPubMed	 ﾠdirectly	 ﾠas	 ﾠa	 ﾠ
backend	 ﾠand	 ﾠcomposed	 ﾠqueries	 ﾠin	 ﾠPubMed	 ﾠsyntax.	 ﾠ
However	 ﾠthis	 ﾠdid	 ﾠnot	 ﾠprove	 ﾠbeneficial	 ﾠfor	 ﾠvarious	 ﾠreasons:	 ﾠ
–  It	 ﾠtook	 ﾠseveral	 ﾠseconds	 ﾠto	 ﾠretrieve	 ﾠthe	 ﾠresults	 ﾠthrough	 ﾠ
the	 ﾠPubMed	 ﾠAPI.	 ﾠ
–  PubMed	 ﾠdoes	 ﾠnot	 ﾠallow	 ﾠthe	 ﾠuse	 ﾠof	 ﾠterm	 ﾠweights.	 ﾠ
–  The	 ﾠresults	 ﾠare	 ﾠnot	 ﾠordered	 ﾠby	 ﾠrelevance,	 ﾠbut	 ﾠe.g.	 ﾠby	 ﾠ
date	 ﾠof	 ﾠpublication.	 ﾠ
–  A	 ﾠhigh	 ﾠnumber	 ﾠof	 ﾠquery	 ﾠterms	 ﾠled	 ﾠto	 ﾠempty	 ﾠresult	 ﾠsets.	 ﾠ
We	 ﾠ did	 ﾠ not	 ﾠ measure	 ﾠ the	 ﾠ exact	 ﾠ query	 ﾠ execution	 ﾠ time	 ﾠ for	 ﾠ
both	 ﾠsystems	 ﾠfor	 ﾠcomparison,	 ﾠas	 ﾠthe	 ﾠprohibitive	 ﾠproblems	 ﾠof	 ﾠ
the	 ﾠ other	 ﾠ three	 ﾠ reasons	 ﾠ listed	 ﾠ above	 ﾠ are	 ﾠ of	 ﾠ a	 ﾠ qualitative	 ﾠ
nature.	 ﾠ
	 ﾠ
User	 ﾠstudy	 ﾠ
We	 ﾠ approached	 ﾠ medical	 ﾠ staff	 ﾠ providing	 ﾠ ongoing	 ﾠ medical	 ﾠ
treatment	 ﾠfor	 ﾠCF	 ﾠpatients	 ﾠat	 ﾠthe	 ﾠRoyal	 ﾠAdelaide	 ﾠHospital	 ﾠto	 ﾠ
evaluate	 ﾠ the	 ﾠ system	 ﾠ and	 ﾠ asked	 ﾠ them	 ﾠ for	 ﾠ feedback.	 ﾠ Nine	 ﾠ
participants	 ﾠwere	 ﾠrecruited	 ﾠand	 ﾠcontributed	 ﾠtheir	 ﾠfeedback.	 ﾠ
Although	 ﾠthis	 ﾠis	 ﾠa	 ﾠsmall	 ﾠnumber	 ﾠof	 ﾠparticipants	 ﾠand	 ﾠdoes	 ﾠnot	 ﾠ
allow	 ﾠ a	 ﾠ quantitative	 ﾠ analysis	 ﾠ of	 ﾠ the	 ﾠ results,	 ﾠ this	 ﾠ is	 ﾠ
compensated	 ﾠfor	 ﾠby	 ﾠour	 ﾠaccess	 ﾠto	 ﾠreal	 ﾠpatient	 ﾠdata	 ﾠand	 ﾠthat	 ﾠ
the	 ﾠ participants	 ﾠ are	 ﾠ professionals	 ﾠ actually	 ﾠ treating	 ﾠ CF	 ﾠ
patients	 ﾠand	 ﾠare	 ﾠtherefore	 ﾠthe	 ﾠpotential	 ﾠfuture	 ﾠusers	 ﾠof	 ﾠthe	 ﾠ
system.	 ﾠ
	 ﾠ
Pre-ﾭ‐trial	 ﾠ questionnaire:	 ﾠA 	 ﾠp r e -ﾭ‐trial	 ﾠ questionnaire	 ﾠ handed	 ﾠ
out	 ﾠbefore	 ﾠintroducing	 ﾠour	 ﾠsystem	 ﾠasked	 ﾠfor	 ﾠa	 ﾠdescription	 ﾠ
their	 ﾠused	 ﾠliterature	 ﾠretrieval	 ﾠprocedure.	 ﾠMany	 ﾠparticipants	 ﾠ
indicated	 ﾠthat	 ﾠthey	 ﾠonly	 ﾠhave	 ﾠvery	 ﾠlimited	 ﾠtime	 ﾠfor	 ﾠliterature	 ﾠ
searches	 ﾠ and	 ﾠ that	 ﾠ it	 ﾠ usually	 ﾠ takes	 ﾠ many	 ﾠ iterations	 ﾠ of	 ﾠ
modified	 ﾠ queries	 ﾠ to	 ﾠ find	 ﾠ what	 ﾠ they	 ﾠ need.	 ﾠ Most	 ﾠ of	 ﾠ them	 ﾠ
indicated	 ﾠconcerns	 ﾠabout	 ﾠmissing	 ﾠout	 ﾠon	 ﾠimportant	 ﾠresults	 ﾠ
not	 ﾠretrieved	 ﾠby	 ﾠtheir	 ﾠcurrent	 ﾠsystems.	 ﾠ
	 ﾠ
Post-ﾭ‐trial	 ﾠ questionnaire:	 ﾠA f t e r 	 ﾠu s i n g 	 ﾠt h e 	 ﾠs y stem	 ﾠ to	 ﾠ freely	 ﾠ
explore	 ﾠ its	 ﾠ behaviour	 ﾠ searching	 ﾠ for	 ﾠ results	 ﾠf o r 	 ﾠv a r i o u s 	 ﾠ
patients,	 ﾠparticipants	 ﾠwere	 ﾠasked	 ﾠto	 ﾠprovide	 ﾠfeedback	 ﾠvia	 ﾠ
post-ﾭ‐trial	 ﾠ questionnaires.	 ﾠ The	 ﾠ questions	 ﾠ were	 ﾠ of	 ﾠ an	 ﾠ open	 ﾠ
nature	 ﾠ and	 ﾠ explicitly	 ﾠ asked	 ﾠ for	 ﾠ elaborative	 ﾠ answers.	 ﾠ The	 ﾠ
feedback	 ﾠ gathered	 ﾠ was	 ﾠ generally	 ﾠ very	 ﾠ positive.	 ﾠ Most	 ﾠ
participants	 ﾠfelt	 ﾠthat	 ﾠthey	 ﾠhad	 ﾠto	 ﾠspend	 ﾠless	 ﾠtime	 ﾠsearching	 ﾠ
whilst	 ﾠ being	 ﾠ more	 ﾠ confident	 ﾠ that	 ﾠ they	 ﾠ had	 ﾠ not	 ﾠ missed	 ﾠ
important	 ﾠresults.	 ﾠThe	 ﾠmost	 ﾠsurprising	 ﾠcomment	 ﾠadded	 ﾠby	 ﾠ
several	 ﾠparticipants	 ﾠwas	 ﾠthat	 ﾠthey	 ﾠwanted	 ﾠto	 ﾠuse	 ﾠthe	 ﾠsystem	 ﾠ
even	 ﾠw i t h o u t 	 ﾠthe	 ﾠc a s e -ﾭ‐based	 ﾠf e a t u r e .	 ﾠ This	 ﾠ indicates	 ﾠt h a t 	 ﾠ
they	 ﾠfound	 ﾠthe	 ﾠsystem	 ﾠsuperior	 ﾠto	 ﾠtheir	 ﾠcurrent	 ﾠliterature	 ﾠ
retrieval	 ﾠ tool	 ﾠ and	 ﾠ wanted	 ﾠt o 	 ﾠu s e 	 ﾠi t 	 ﾠf o r 	 ﾠg e n e r a l 	 ﾠm e d i c a l 	 ﾠ
literature	 ﾠretrieval.	 ﾠ
	 ﾠ
Discussion	 ﾠand	 ﾠConclusions	 ﾠ
The	 ﾠintegration	 ﾠof	 ﾠthis	 ﾠtool	 ﾠin	 ﾠthe	 ﾠelectronic	 ﾠpatient	 ﾠrecord	 ﾠ
system	 ﾠwill	 ﾠhelp	 ﾠmedical	 ﾠpractitioners	 ﾠto	 ﾠregularly	 ﾠreview	 ﾠ
patients’	 ﾠcases	 ﾠwith	 ﾠrespect	 ﾠto	 ﾠany	 ﾠnew	 ﾠliterature	 ﾠavailable.	 ﾠ
Furthermore	 ﾠ it	 ﾠ will	 ﾠ allow	 ﾠ them	 ﾠ to	 ﾠ improve	 ﾠ confidence	 ﾠ in	 ﾠ
their	 ﾠdiagnoses	 ﾠand	 ﾠdecisions	 ﾠabout	 ﾠthe	 ﾠtreatment,	 ﾠbased	 ﾠ
on	 ﾠ the	 ﾠ knowledge	 ﾠ that	 ﾠ they	 ﾠ are	 ﾠ aware	 ﾠ of	 ﾠ the	 ﾠ recent	 ﾠ
progress	 ﾠ in	 ﾠ the	 ﾠ field.	 ﾠ The	 ﾠ doctor	 ﾠ can	 ﾠ simply	 ﾠ focus	 ﾠ on	 ﾠ his	 ﾠ
patient	 ﾠrather	 ﾠthan	 ﾠsearch	 ﾠengine	 ﾠpeculiarities.	 ﾠ	 ﾠ
	 ﾠ
Future	 ﾠ work	 ﾠ might	 ﾠ include	 ﾠ a	 ﾠ way	 ﾠ for	 ﾠ the	 ﾠ researcher	 ﾠ to	 ﾠ
specify	 ﾠ the	 ﾠ origin	 ﾠ of	 ﾠ publications	 ﾠ as	 ﾠ search	 ﾠ preferences.	 ﾠ	 ﾠAustralasian	 ﾠMedical	 ﾠJournal	 ﾠ[AMJ	 ﾠ2012,	 ﾠ5,	 ﾠ9,	 ﾠ489-ﾭ‐496]	 ﾠ
	 ﾠ
	 ﾠ
496	 ﾠ
Additional	 ﾠresources	 ﾠsuch	 ﾠas	 ﾠclinical	 ﾠtrials	 ﾠcould	 ﾠbe	 ﾠadded	 ﾠto	 ﾠ
the	 ﾠsearchable	 ﾠcollection.	 ﾠ
 
Furthermore,	 ﾠthe	 ﾠhomonyms	 ﾠcould	 ﾠbe	 ﾠresolved	 ﾠthrough	 ﾠa	 ﾠ
medical	 ﾠ ontology	 ﾠ or	 ﾠ thesaurus;	 ﾠh o w e v e r 	 ﾠt h i s 	 ﾠa c t i v i t y 	 ﾠw a s 	 ﾠ
beyond	 ﾠthe	 ﾠscope	 ﾠof	 ﾠthis	 ﾠprototype.	 ﾠ
	 ﾠ
	 ﾠ
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